Chapman's hypothesis that contextual constraints are less salient and stronger meaning constraints more salient for schizophrenics than for normals was tested, as was the hypothesis drawn from the work of Salzinger and of Cromwell and Dokecki that schizophrenics are overly constrained by immediate cues relative to distant ones. The Chapman hypothesis was supported only for disorganized schizophrenics and only when the ambiguous element being considered is lexical. The immediacy hypothesis was supported with regard to semantic constraints.
1 This paper is an abridgement of a doctoral dissertation (Blaney, 1972) submitted to the University of Minnesota, Paul E. Meehl, advisor. Much of the work on it was done while the author was a trainee or researcher at the St. Cloud, Minnesota, Veterans Administration Hospital. Those who deserve special thanks include Patricia Thienes, Donald Bamber and Charles Watson.
2 Requests for reprints should be sent to Paul H. Blaney, 330 Mezes, University of Texas, Austin, Texas 78712. cedure with schizophrenics is briefly reviewed and new data obtained with each are presented.
Chapman's Procedure
The task with which Chapman's theory is most closely identified is one in which the subject is given a sentence containing an ambiguous element and is asked to choose which among three meanings of the sentence-• one each for each of two meanings of the ambiguous element and one irrelevant distractor-is the correct one. Errors in favor of one or another kind of meaning comprise the indexes of interest.
Recent work using this procedure has employed ambiguous elements normatively scaled as having one primary (stronger) and one secondary (weaker) meaning. Chapman et al. (1964, Experiment I) developed a 38-item device using strong and weak meanings of 19 homographs. They predicted that schizophrenics, more than normal subjects, would make misinterpretations mediated by the stronger normal meaning response when the weaker meaning response was appropriate in the context of the sentence in which the word appeared [p. 64],
The hypothesis was substantiated in a comparison of chronic schizophrenics with normal controls. Subsequent research by Neuringer, Goldstein, and Fiske (1969) , Benjamin and Watt (1969) , Rice (1970) , and Neuringer, Fiske, Schmidt, and Goldstein (1972) has suggested that the effect may well be a reliable one, but probably not of as great a magnitude as first shown nor necessarily applicable to all subgroups within schizophrenia.
In all of these studies the ambiguous elements have been single homographs, and the ambiguities have been semantic or lexical in character. A simple extension of Chapman's work is to use the same methodology but employ ambiguities which are syntactic (nonphonological grammatical) rather than lexical, in which case the ambiguity involves the presence of two ways of construing the deep syntactic structure of a series of words. The present study proposes to test Chapman's strongest meaning hypothesis, but using syntactically (structurally) rather than semantically (lexically) ambiguous homo graphic elements.
A Modification of Chapman's Procedure
An instrument was devised drawing 21 structurally ambiguous phrases from the work of Cairns (1970) . Each phrase and its two meanings were presented to 69 Introduction to Psychology students at the University of Minnesota. The response which the majority of students reported came to their minds first when they read the ambiguous phrase was taken as the stronger meaning for purposes of scoring the research instrument. Two contexts, forming two complex sentences, were built using each ambiguous phrase-the two tending to disambiguate the phrase oppositely. An example of two items (sharing the same ambiguous element) is:
The package was left by the man in the green sweater, not by the delivery boy. The underlined part means:
A. The man in the green sweater left the package B. The package was filled with green sweaters C. The package was left beside the man in the green sweater The package was left by the man in the green sweater, not by the trees. The underlined part means:
A. The package was filled with green sweaters B. The man in the green sweater left the package C. The package was left beside the man in the green sweater
In the first item the context favors the stronger meaning, and Response A is the correct one; choice of C would indicate a weaker meaning bias, and B is an irrelevant control item. In the second item, the weaker meaning is favored, and Response C in it would be correct; choice of B would reflect a stronger meaning bias. It should be noted that the structural ambiguities are not distinguished by an absence of lexical ambiguity but by the fact that if a lexical ambiguity is present, it is one which makes two different phrase structure readings possible. The resulting instrument is a 42-item multiple-choice form yielding stronger and weaker meaning bias indexes based on responses to 21 ambiguous phrases placed in two contexts each. The instrument is more fully described by Blaney (1972) . It was predicted that relative to controls, schizophrenics would tend to make disproportionately more errors in which an ambiguous phrase was interpreted in terms of its stronger meaning when the context favors the weaker meaning. The Chapman et al. (1964) lexical ambiguity test was also given in the present study to provide a baseline in the present sample with which to compare the structural ambiguity results. Bias indexes for both instruments were derived following the procedure used by Chapman et al. (1964) .
The Cloze Procedure
The method with which Salzinger's immediacy hypothesis is most closely identified is the cloze procedure, in which every wth word of a verbal sequence is deleted and the subject guesses which words were there. The cloze procedure can be applied two ways in investigating group differences: (a) by varying the source of the utterances on which the deletions are made but holding the deletion guessers (clozers) constant or (V) by holding constant the source of the utterances but varying the clozers.
Using the first application, Feldman (1964, 1966) and Cheek and Amarel (1968) have reported research comparing normal clozers' performance with schizophrenics' versus nonschizophrenics' utterances. Although the expected group difference was obtained in only the former of these two studies, in both the schizophrenics' utterances were characterized by a decreasing guessability from onset; this latter finding has been viewed as consistent with the immediacy hypothesis. More directly relevant to this hypothesis are the studies of Williams (1966, Experiment 1) and Salzinger et al. (1970) . Williams obtained utterances from chronic schizophrenics and compared them with those obtained by Triesman (1965) from university students and staff. The productions were not free utterances but rather word strings constructed as fourth, eighth, and tenth orders of approximation (Miller & Selfridge, 1950) by having subjects in a group add words one at a time in turn. Deletions were made on the resultant passages, providing the material for a cloze task given to normal subjects. While Triesman's data on cloze predictability of such passages had indicated that increasing orders of approximation fostered increasing cloze predictability among normals' productions, Williams found no such pattern for the schizophrenics' productions. Salzinger et al. (1970) subjected their (1964, 1966) data to a revised cloze analysis, in which normal clozers were given segmented samples such that a deletion was surrounded by 2, 4, 8, 16, or 28 words. This allowed a test of the prediction that adding distant context aids more in predicting deletions in normal than in schizophrenic speech. Salzinger et al. viewed the results of this analysis as confirming the hypothesis and as indicating that in normal speech the words more remotely situated with respect to a word to be guessed are related to that word, but that only a relatively weak relation of this sort exists with respect to schizophrenic speech [1970, p. 263] , Data based upon the inverse application of the cloze procedure-in which the clozers are schizophrenics versus controls-have been presented by Honigfeld (1963) , Deckner and Blanton (1969, Experiment 1), and Williams (1966, Experiment 2) . Here, as in most cases with the first cloze application, the research indicates that schizophrenics evidence less contextual constraint than do normals. The study to be described in the present paper used the cloze procedure wherein schizophrenics versus controls guess at deletions from normal passages. This study tests the immediacy hypothesis varying the clozers rather than using normal clozers with schizophrenic versus normal passages as Salzinger et al. (1970) did. And, in light of Williams' (1966) suggestion that the cloze effect is particularly syntactic, the study attempts to specify the nature of whatever constraints schizophrenics ignore, that is, semantic versus syntactic.
The Cloze Instrument
Forty-four passages of 17 words each were drawn from a variety of popular magazines.
In each case, the middle of the 17 words was deleted. Since the present experiment was viewed as a quasireplication of Salzinger et al. (1970) -using the inverse form of the cloze strategy-the Salzinger et al. procedure of varying the amount of context surrounding the deletion was duplicated. Thus, of 44 items presented to a given subject, 11 items provided a context of two words for the deletion, 11 provided four contextual words, 11 provided eight words, and 11 provided 16. The same 44 strings were used in constructing four forms of the test. These four forms were constructed such that each string was presented with each of the four context levels, but only once to a given subject. In terms of a left-to-right model of language generation, the task provides the subjects with two types of clues: those words which constrain the deletion and those words which the deletion constrains.
Following Fillenbaum and Jones (1962) and others, a response was scored as verbatim if it was an exact replacement of the deleted word and as form class if it belonged to the same grammatical class as the deleted word. The number of responses which were verbatim was taken as an index of overall contextual constraint. The number of responses which were form class was taken as an index of the extent to which the subject abided by syntactic constraints in the context. The ratio of verbatim responses to form class responses was taken as an index of the extent to which the subject abided by semantic contextual constraints. The form class scoring system used in the present research is that presented by Jones, Goodman, and Wepman (1963) .
An example of a stimulus item with eight words of context is: located forward steering wheel . dashboard control panel have.
And, the deleted word, was scored as a verbatim response for this item. Any conjunction received a score of form class. This same word string served as the basis for a stimulus in each of the four forms: once with 16 words of context, once as presented above, once with four words context, and once as follows: The logic of Kendall's tau (cf. Siegel, 1956 ) was used to figure scores-hereafter called context order scores-for each subject indexing that subject's ordinal correlation with the 16 > 8 > 4 > 2 pattern. The immediacy hypothesis would predict that schizophrenics, not benefiting from added context, would obtain lower context order scores. In fact, three context order scores were figured for each subject: one each for his verbatim, form class, and verbatim/form class data. This made a total of six cloze scores per subject: the three context order scores and a score for each of the three constraint indexes summed across (and disregarding) amount of context.
METHOD Subjects
The subjects were all males, ages 21-55, who were staff members or patients at the St. Cloud (Minnesota) Veterans Administration Hospital. None had any known history of organic brain disorder. None were currently receiving or had recently received electroshock therapy. Many patients were currently taking psychotropic medications; this variable was not controlled. Only persons for whom there was evidence that their recent intellectual functioning (usually as measured by the Shipley Institute of Living Scale) was roughly equivalent to an IQ of 90 or above were included.
There were three groups of subjects: normal controls, hospitalized controls, and hospitalized schizophrenics. The normal control group consisted of 25 members of the hospital staff, mostly nursing assistants. Almost all of the 22 hospitalized control subjects were diagnosed either as anxiety neurosis, depressive neurosis, or depressive psychosis. The hospitalized schizophrenic group totaled 71, all inpatients having a diagnosis of some form of schizophrenia. Initially, this sample was drawn as every third person on an alphabetical roster of eligible hospitalized schizophrenics. Later, the predominance of older, poor premorbid, deteriorated patients was countered by seeking out newly admitted schizophrenics and testing them as soon as possible. Precautions were taken to ensure that the patient samples consisted of cases whose diagnoses were undisputed.
Procedure
Most subjects were given, at a single sitting, Chapman's lexical ambiguity strongest meaning test, the newly devised structural ambiguity analogue of it, the cloze procedure, and the Kent-Rosanoff word association list (not discussed here). Patients were tested in groups of six or fewer at a time, enabling the experimenter to maintain contact with any who were resistant or inattentive. When a patient was tested, two copies of the Psychotic Inpatient Profile (cf. Vestre & Zimmerman, 1970) were sent to the head nurse on his ward to obtain two independent ratings of his current behavior.
Data were collected which allowed for within-schizophrenic comparisons to be made relative to four variables: length of hospitalization, degree of floridness, paranoid status, and premorbid status. Length of hospitalization equalled months of total hospitalization a Younger subjects who were unmarried but whose self-reports of social competence indicated good premorbid status are considered married. in any psychiatric setting. Degree of floridness was operationally defined as the arithmetic average of the two Psychotic Inpatient Profile psychotic disorganization (Scale H) ratings provided by the ward staff. When only one was available, it was taken in lieu of an average. A patient was considered paranoid if his ward diagnosis was paranoid schizophrenia; any other schizophrenic diagnosis was considered nonparanoid. For premorbid status, the index was marital status, supplemented with Ullmann and Giovannoni's (1964) Self-Report Scale in the case of young subjects. Since neither premorbid nor paranoid status served as a basis for distinguishing subjects on any of the variables in the present studies, they will not be discussed further. Table 1 gives descriptive data on the three samples.
RESULTS

Comparisons of schizophrenic with control
groups by type of test are given first, followed by data on dimensions within the schizophrenic group. Simple two-tailed t tests were used in every instance. For each comparison, the Ns approached but did not reach the group Ns specified since a few subjects did not complete one instrument or another. Since the appropriateness of using t tests with the cloze context order scores was thought to be questionable, Mann-Whitney U tests were also figured on all comparisons involving these scores. The procedure followed was as specified by Siegel (1956) , including correction for ties.
The Chapman Procedure
As indicated in Table 2 , the hypothesis about schizophrenics' performance on the structural ambiguity test was not confirmed. The failure of the structural ambiguity stronger meaning index to differentiate the schizophrenic group from either control group must, however, be seen in light of the failure of the Chapman's lexical ambiguity test to show such a result either, though a slight trend was evident in the case of the latter.
Cloze Procedure
As indicated in Table 3 , when cloze data were summed across all four levels of con straint, schizophrenic subjects showed significantly less accuracy in predicting deletions verbatim than did the normal controls. This holds also for both the form class and the verbatim/form class ratio differences. These comparisons are nonsignificant in the case of the schizophrenic-patient control differences, but in each case the trend of inferior schizophrenic performance is distinct. That amount of context is an influential variable is shown in the Table 3 context order data. These indicate that the schizophrenic subjects manifested significantly or near significantly less ipsative improvement with increasing context on verbatim, form class and verbatim/form class ratio scores than did the normal controls. The situation is less clear in the schizophrenicpatient control comparisons. Only in the case of the verbatim/form class ratio context order score was there a noteworthy trend for the schizophrenic group to do more poorly than the hospitalized controls.
Length of Hospitalization
Twenty-two schizophrenics hospitalized two years or less were compared with 31 schizophrenics hospitalized for more than five years. Short-hospitalization subjects were younger and showed significantly lower Psychotic Inpatient Profile psychotic disorganization scores. As indicated by Table 4 , the two groups differed significantly or near significantly on all the cloze variables except the verbatim/form class context order score; these differences always favored the short hospitalization group. Length of hospitalization was also a differentiator with the Chapman procedure tasks. Long- hospitalization subjects showed significantly more stronger meaning bias on Chapman's lexical ambiguity task than did short-hospitalization subjects, but the significant difference was in the opposite direction in the case of the structural ambiguity stronger meaning bias index. Table 5 shows the comparison of both Chapman and cloze variables between the floridly psychotic schizophrenics (those 22 who obtained Psychotic Inpatient Profile psychotic disorganization scores of eight or more) and the relatively compensated schizophrenics (those 22 who obtained Psychotic Inpatient Profile psychotic disorganization scores of 0 or one). The more disorganized patients obtained poorer scores on the cloze form class context order index and on the verbatim and verbatim/form class indexes summed across context levels. The florid patients showed more of a stronger meaning bias on Chapman's lexical ambiguity test, while the compensated schizophrenics showed the greater stronger meaning bias on the structural ambiguity test,
Psychotic Disorganization
DISCUSSION
It should be noted that Psychotic Inpatient Profile psychotic disorganization ratings are correlated with length of hospitalization within the schizophrenic sample. This is probably due to the fact that the chronic patients are disorganized patients, but it may also reflect the staff's greater awareness of symptoms in patients they have known for long periods of time. Nonetheless, these data would suggest that the common practice of equating "recently hospitalized" with "florid" may be ill-advised.
Given the concern that poor schizophrenic performance on a paper-and-pencil task may be attributable to nonspecific motivational deficit, it is important that both the Chapman procedure indexes and the cloze context order scores employed here have an ipsative quality to them. That is, they reflect a subject's performance on a part of a task with reference to his performance on some other aspect of the task. Only the cloze verbatim and form class data summed across context level are readily explained by positing that schizophrenics respond carelessly to all items.
Regarding the Chapman procedure test data, the schizophrenic-control differences are minor enough to cast doubt on the claim that schizophrenia per se is characterized by a stronger meaning bias. This holds whether the ambiguity is structural or lexical. The picture grows more interesting when withinschizophrenic comparisons are considered. As can be seen from a comparison of the means in Tables 4 and 5 with those in Table 2 , on Chapman's lexical ambiguity instrument the nonpsychotic and/or short-hospitalization schizophrenic subjects performed roughly similarly to the controls, while the disorganized and/or long-hospitalization schizophrenics showed the stronger meaning bias. This suggests that this bias is largely a function of schizophrenics' chronicity/disorganization rather than of schizophrenia or schizotypy regardless of state. This is, incidentally, consistent with Broen's (1968) account of Chapman et al.'s (1964) finding.
In the case of structural ambiguities, again the nondisorganized/short hospitalization schizophrenics are roughly similar to controls with regard to the stronger meaning bias. But here the disorganized/long-hospitalization subjects distinguished themselves by showing less of a stronger meaning bias. The meaning of these findings is not clear. It cannot be assumed that the within-schizophrenic pattern of structural versus lexical stronger meaning scores is purely a structural versus lexical effect since the respective instruments used differ in several minor ways other than type of ambiguity, most obviously in the fact that the stronger meaning bias is much stronger with the structural test in all groups.
Turning to the cloze results, the basic comparisons on overall constrainedness indicate that schizophrenics are less attentive to contextual constraints than are normals and that both syntactic and semantic constraints are involved in this. The intermediate position of the hospitalized control group raises the possibility that the effects may not be specific to schizophrenia. This suspicion is strengthened by the fact, evident in a comparison of Table 3 with Tables 4 and 5 , that scores summed across constraint level for relatively nonpsychotic/ short-hospitalization schizophrenics are very near those of the psychiatric controls, with the chronic/disorganized schizophrenics showing the generally unconstrained performance. It appears that these contextual constraint data parallel the lexical stronger meaning bias data.
For cloze context order data, the general indication is that added, distant constraints benefit the completion behavior of schizophrenics less than that of normals and that both semantic and syntactic factors are involved. Only the effect of semantic constraints by context level gives promise (p = .091; cf. Table 3 ) of distinguishing schizophrenics from nonschizophrenic inpatients. Added impetus comes from the data on within-schizophrenic comparisons: the verbatim/form class context order index is apparently independent of subgroupings (cf. Tables 4 and 5) within schizophrenia. Even the relatively nonpsychotic schizophrenic group had a mean score about one half of a standard deviation from the mean on the distribution of the hospitalized controls. The data suggest that the tendency to be disproportionately constrained by proximal as opposed to distal semantic constraints is specific to schizophrenia rather than a generalized effect of emotional disturbance. Alternative interpretations are possible though, especially since the context level variables confound distance from utterance with amount of contextual input. Ignoring this possibility, the data support both the Salzinger and the Cromwell-Dokecki theories with the effect delimited as semantic.
If this finding (that schizophrenics are relatively uninfluenced by distant semantic contingencies) is confirmed it will be of interest to specify (a) the effect as spatial, temporal, or both; (b) the effect as proper to language behavior or as pertaining more generally to information processing; (c) its locus in the input-output chain; and (d) the circumstances which might potentiate its power to disrupt purposeful behavior and lead to clinical decompensation.
